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EMULsIONs 
Newton Heimbach and Walter Kelly, Jr., Bing 
hamton, N. Y., assignors to General'Aniline & 
Film Corporation, Nevy York, N. Y., a corpora 
tion of Delavare 

Application December 15, 1945, serial No. 635,334 
11 Claims. (CI.95-7) 

This invention relates to the stabilization of 
light-sensitive silver-halide emulsions, and more 
particularly to the use of reaction products ob 
tained by a condensation of a 6-keto ester, a 
malonic ester ora mononitrile of a malonic ester, 
With a 3-amino-1,2,4-triazole as stabilizers for 
silver-halide emulsions. 

It is knownin-theart that.light-sensitive emul 
Sions, Such as gelatin silver-halide emulsions, 
have a decided tendency to fog. The fogmay be 
of tWo types, namely, yellow fog and chemical 
(gray) fog. The yellow"fog, sometimes referred 
to as color fog ordichroic fog, is essentially a 
colloidal deposit of silver, the color intensity and 
general appearance of which are determined by 
the minute particle size and degree of subdivision. 
The fog is chiefly yellow, in color. andis most ap 
parent in the lighter portions of a negative. The 
color may Vary, hoWever, and the colloidal silver 
particles may, for example, appear green by re 
fected light and yellow or red by transmitted 
light. The so-called chemical fog, or gray fog, 
on the other hand, is the more common and is 
formed in a number of Ways. It may be caused 
by premature exposure, by excessive ripening of 
the emulsions, or bythe, storage of the film, par 
ticularly at high temperatures or for unusually 
long periods of time. 
The primary object of the present invention 

is to provide stabilizers or fog inhibiting agents 
Which tend to prevent the formation of chem 
ical fog in light-sensitive silver-halide emulsions. 
A further object is to provide, stabilizers or 

anti-fogging agents for:light-sensitive silver-hal 
ide emulsions, which do not lower the sensitivity 
of the emulsion, and which increase its stability. 

Still further objects and advantages will ap 
pear from the following specification. 
We have found that the above objects are ac 

complished by theuse of reaction products ob 
tained by a condensation of a 3-keto ester, a 
malonic ester, ora mononitrdle, of a malonic ester 
With an aminotriazole. The references in Beil 
stein have advanced the name hydroxy-1,3,4- 
triaZaindolizines for these reaction products 
Which implies a structure; of the following gen 
era formula: 

O 

-N 
s/ 

C-R 

2 
wherein Ris hydrogen, alkyl, e.g., methyl, ethyl, 

0 

propy, isopropyi, butyl, amyl, and the like, 
alicyclic, e.g., cyclopentyl, cyclohexyl, and the 
like, aryl, e.g., phenyl, naphthyl, diphenyl, etc., 
or a heterocyclic radical, e.g., pyridyl, furyl, 
pyrryl, pyrazolyl, and the like, Riis hydrogen 
or an alkyl, alicyclic, aryl, or heterocyclic radical 
of the same value as R., and, R2 is either 
amino, hydroxy, carbalkoxy, e.g., carbethoxy, 
carbpropoXy, and the like, Or an alkyl, alicyclic 
or heterocyclic radical of the Same value 
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as R. HoWever, When R. and R1 are hydrogen, R2 
must be one of the radicals other than alkyl. 
The methodi, for the preparation of the hy 

droxy-1,3,4-triazaindolizines is given in the lite 
erature. The method consists of heating 1 mol 
of a 3-keto ester, a malonic ester, or a mono 
nitrile of a malonic ester, With 1 mol of a 3 
amino-1,2,4-triazole of the following general 
formula: 

N 
2 R-C NH 
N= -NE, 

- Wherein Ris hydrogen, alkyl, e.g., methyl, ethyl, 
propyl, and the like, or anaryl radical, e.g., 
phenyl, naphthyl, diphenyl, and the like. 

Suitable 3-keto esters are, for example, aceto 
acetic ester, benzoylacetics ester, a-ethyl-aceto 
acetic ester, a-phenylacetoacetic ester, ethyl 
nicotinoacetic ester, y-cyclohexanoacetic ester, 
and the like. 
As examples of Suitable malonic esters and 

mononitriles thereof, according to this invention 
may be mentionedi dimethyl malonate, diethyl 
malonate, diethyl methymalonate, diethyl ethyl 
malonate, methyl cyanoacetate, ethyl cyano, 
acetate, ethyl a-methyl-cyanoacetate, and the 
like. 
As suitable 3-amino-1,24-triazoles may be 

mentioned, 3-amino-5-methyl-1,2,4-triazole, 3 
amino-5-phenyl-1,2,4-triazole, and the like. 
The condensation between the-6-keto ester, a 

malonic ester, ora mononitrile of a malonic ester, 
and the 3-amino-1,2,4-triazole, is carried out by heating the reaction components at a tempera 
ture ranging from 70°C. to 120°C., preferably at. 
reflux temperature in the presence of a suitable 
solvent, such as glacial acetic acid, pyridine, or 
alcoholic alkali, fora, period of three to eight 
hours, During this treatment, Water and al 
cohol are formed. AS the condensation Or ring 
closure between the reactants proceeds, the final 
product either precipitates from solution during 
the course of the reaction oris removed by dilut 
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(14) 

(15) 

7-hydroxy-5-cyclohexyl-1,3,4-triazaindolizine 
(16) OE 

CH B C --CH 2 N 
ùc-c N-N 

CH-cá, ci 
CH3-C =N 

/ 
N 

7-hydrory-6-eyelohexy-5-methyl-1,3,4-triazaindolizine 

BC 
N 

(17) 

N/ | 
CHé -N N 

(18) 

7-hydroxy-5-methyl-6-phenyl-1,3,4-triazaindolizine 
In the preparation of an emulsion containing 

the stabilizers used accordingto our invention, a 
solution of the stabilizer in a suitable solvent, 
such as alcohol or an alcohol-water mixture, ad justed to a neutral or slightly alkaline pH, i.e., 
pH 7,5 to 10, is madeup and the solution mixed 
with the emulsion at any point during its prepa 
ration, but preferably during ripening or just 
prior to coating in concentrations varying from 
25 mg. to 500 mg. per liter of emulsion. The ac 
tual concentration employed will depend upon 
the type of emulsion used and may varysomewhat 
with the particular compound employed. 
The method of testing the stabilizers employed 

in the following examples consists of coating tWo 
film strips,suchas cellulose acetate,with thesame 
emulsion, one withandone without any stabilizer, 
storing the emulsions in ani incubator for six 
days at 50°C., then exposing, develópirig; fiXing, 
and Washing thesame understandard conditions. 
The fog density orblackening produced in the un 
exposed areas in the two emulsions is then meas 
ured in a transmission densitometer Of Standard 
type. 
The following examples. will serve to illustrate 

certain Ways in Whichthe stabilizers of our in 
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6 
vention have been applied, butare nottobe con 
strued as limiting the invention. : ' , 

" . Ecample I 
A photographic film coated with an ordinary 

gelatin-bromoiodide emulsion of normali speed 
and contrast on developmentunder standard con 
ditions, after incubation for six days at 50°C., 
gave a fog of 0:28 density. Another film coated 
with the same emulsion containing an addition of 
100 mg. of Compound 12 per 1000 cc. of emulsior 
equivalent to about 50 grams of Silver-halide, and 
developed under the same conditions, afterthe 
same incubation, gave a fog of only 0,08 density. 

Ecample II - - - 

Example I was repeated with the exception that 
an equivalent quantity of Compound 5 Was substi 
tutedfor Compound 12. The results obtained were 
almost identical with those obtained in Ex 
ample I. . , ' . 

Ecample III 
Example I was again repeated with the excep 

tion that75 mg. of Compound 1 were substituted 
for 100 mg. of Compound 12. After incubation 
and development, the emulsion containing Com 
pound 1 gave a fog of only 01. . . . 
Further experiments have shown that emul 

sions containing stabilizers in accordance with 
our invention have not only improved keeping 
qualities (i.e., a reduction in the fog produced 
by incubation or by long storage) but have 
greatly diminished and, in some cases com 
pletely eliminated changes of speed to which some 
emulsions are susceptible. 
The stabilizers, which we have described and 

employed, may be used in various kinds of emul 
sions. In addition to being useful in ortho 
chromatic and panchromatic emulsions, they may 
also be used in non-sensitized emulsions and 
X-ray emulsions. If used with sensitizing dyes 
they may be added to the emulsion before or 
after the dyes are added, The dispersing agents 
for the silver-halides may be gelatin or other 
colloid Such as Water-soluble cellulose derivatives 
e.. g., hydroxy ethyl cellulose, methyl cellulose, 
carboxy-oxy-cellulose, low acetyl value cellulose 
acetate, and the like. The stabilizers may also 
beemployed in gelatinorother colloid, suchas 
polyamides or a mixture of gelatin with a poly 
amide las described in United States Patent 2,289,775; polyvinyl alcoholandjelling compound 
as described in United States Patent 2,249,537; 
polyvinyl acetaldehyde acetal resins and par 
tially hydrolyzed acetate resins described in 
United States Patents 1939,422 and 2,036,092; 
cellulose derivatives, e.g., cellulose nitrate, cellu 
Iose acetate, the lower fatty acidi esters of cellu 
lose including simple and mixed esters, ethers 
of cellulose, and the like, as an under or overcoat 
for the emulsion, oras backinglayer for the sup 
port. Moreover, they may be incorporated in 
the support for the sensitive emulsion layer or 
in an intermediate layer between the sensitive 
emulsion layer and the support, such as the 
baryta coating commonly used in photographic 
papers, or they may be incorporated in a protec 
tive layer coated upon the emulsion surface, or 
the otherwise finished photographic material 
may be bathed in an alcohol or alcohol-Water 
solution containing the stabilizer. v 

In the accompanying drawing the various 
figures areenlarged section views of photo 
graphic. materials having. anti-fogging layers 
made according to our invention, , 
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As shown in Figurei, the support, which may 

be of any suitable materia such aglass, cellulose 
ester, synthetic resin, or paper, is provided With 
an anti-fogging layer 3, containing one of the 
hydroxy-1,3,4-triazaindolizines referredito above. 
The light sensitive emulsion layer 2 is attached 
to the anti-fogging layer 3. 

Figure 2 illustratesa, similar material in Which 
the support l is coated With a light-sensitive 
emulsion layer 2, and on the latter side there is 
provided an anti-fogging layer 3 containing one 
of said hydroxy-1,3,4-triaZaindolizines. --- 

Figure 3 illustrates a film or plate of Which the 
support i bears on one side the light-sensitive 
emulsion layer 2, and on the other side an anti 
fogging layer 3 containing one of said hydroXy 
1,3,4-triazaindolizines. - 
Figure 4 illustrates a film, plate, or paper of 

which the support 1 is provided with the light 
sensitive emulsion layer 2 containing as an anti 
fogging layer one of said hydroxy-1,3,4-triaza 
indolizines. - 

Since the presence of these new compounds 
tends to prevent chemical fog Whether they are 
incorporated directly into the emulsion, added 
to a separate surface or substratum layer, it is 
understood that the term “photographic mate 
rialºas employed herein and in the appended 
claims, is used in ageneric sense to include each 
of these possible applications. : - 
Various modifications of this invention will 

occurto persons skilled in the art and itis, there 
fore, understood that the patent granted shall 
onlybe limited by the appended claims. 
We claim.: 

: 1. A photographic materia comprising a base 
and a light-sensitive silver-halide emulsion car 
ried thereby, said photographic material contain 
ing, in fog inhibiting amount, a compound of the 
general formula: 

OE : , 
, , 
*N N 

R- N-N | | o-R 
R-é C= / i N 

wherein Rand R1 are members selected from the class consisting of hydrogen, alkyl, aryl, alicyclic, 
and heterocyclic groups, and R2 is a member 
selected from the class consisting of amino, hy 
droxy, alkyl, alicyclic, ary, and heterocyclic 
groups, R2 being a group other than alkyl When 
Rand R1 are hydrogen. : - , L 

2. A photographic material comprising a base 
and a light-sensitive silver-halide emulsion car 
ried thereby, said photographic material contain 
ing, in fog inhibiting amount, a compound of the following formula: 

H 
º\ 

H N-N 
CE | º 

I / ; N 

NN 

3. A photographic material comprising a base 
and a light-sensitive silver-halide emulsion car 
ried thereby, said photographic material contain 
ing, : in fog inhibiting amount, a compound of the following formula: N 

5 

O 
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8. 
OB -. 

2 CH---C N-N 
s 
CB 

- CH3-C 

N/ 
4. A photographic material comprising a base 

and a light-sensitive silver-halide emulsion car 
ried thereby, said photographic material contain 
ing, in fog inhibiting amount, a compound of 
the following formula: 

5. A photographic material comprising a base 
and a light-sensitive silver-halide emulsion con 
taining, in fog inhibiting amount, a compound 
of the general formula: 

=N 
/ 

N 

Wherein Rand R1 are members selected from the 
class consisting of hydrogen, alkyi, aryl, alicyclic, 
and heterocyclic groups, and R2 is a member 
selected from the class consisting of amino, hy 
droxy, alkyl, alicyclic, aryl, and heterocyclic 
groups, R2 being a group other than alky When 
Rand R1 are hydrogen. 

6. A. photographic material comprising a light 
sensitive silver-halide emulsion containing, in 
foginhibiting amount, a compound of the follow 
ing formula: 

C-R 

4N EEC N-N 

CH 
ºs / RN N 

N 

7. A photographic material comprising a light 
sensitive silver-halide emulsion containing, in fog 
inhibiting amount, a compound of the following formula: 

OB 

2N CH-C N -N 

/ 
CH 

Sa C-N - N º 
8. A photographic material comprising a light 

sensitive silver-halide emulsion containing, in 
fog inhibiting amount, a compound of the follow ing formula: 
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9. A photographic gelatino silver-halide emul- 11. A photographic gelatino silver-halide emul 
sion containing from about 25 mg. to about 500 sion containing from about 25 mg. to about 500 
mg. per liter of emulsion of a compound of the mg. per liter of emulsion of a compound of the 
following formula: folloWing formula: 

S 

2 Ho N-N Ho N-N 
S | CE CB 

-o C= / O « X- S =N / N/ 
N NEWTON REMBACE, 

10. A photographic gelatino silver-halide emul- S WALTER KELLY, JR. 
sion containing from about 25 mg. to about 500 
mg. per liter of emulsion of a compound of the REFERENCES CITED 
folloWing formula: The following references are of record in the 

OH file of this patenti: 
d 20 UNITED STATES PATENTS 

2 CH-c N-N Number Name Date 
cH 2,390,707 Heimbach---------- Dec. 11, 1945 

/ 
CH-c C=N 

s/ 25 


